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(54) TRIGLYCERIDE RICH IN POLYUNSATURATED FATTY ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a triglyceride compsn. which is stable to oxidation and 
is good for health by selecting a specific triglyceride compsn. derived from at least two 
specific long-chain polyunsatd. fatty acids. 

SOLUTION: This compsn. contains at least two 20C or higher long-chain polyunsatd. fatty 
acids L1 and L2, each having at least three unsatd. bonds. The content of LI is 20 wt.% or 
higher; that of L2 is the next highest; and the wt. ratio of L1/L2 is 2 or higher. The compsn. 
also contains a 2-12C or a 20-24C satd. fatty acid in a content of 2 wt.% or higher, pref. 5 
wt.% or higher, still pref. 15 wt.% or higher, esp. pref. 30 wt.% or higher while not more than 
10 wt.% 16-18C satd. fatty acid, while 5 wt.% or higher, pref. 10 wt.% or higher, still pref. 20 
wt.% or higher, of the 2-1 2C or 20-24C satd. fatty acid residues is bonded on a triglyceride 
molecule in which at least LI and/or L2 is present. Pref., the content of L1 is 30 wt.% or 
higher and the wt. ratio of L1/L2 is 3 or higher. 
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(57) \ms\ 

'>fs.<h%2 mim^t^ u ^^fiasniise 

Li SC;L2 ^©5-&©-:^tt^!>;^<i:%)20a 

t*)2Tab-5 hUi^'J-tU Y-ntb-oX. iflBhU^'J-fe 
U H < t 2 2 ~122fcl^/Xtt20~24<@O 

U-fe'J Hm*£<^ttl0a»%J:O#<©16~l8ffl®^SM 

2 « ~ C 2 4 JgJlS^SS® i!>^ < t 5 < t 



1 

J«Wii!>7a:< tt>20a*%©Li *^OLi :L 

tfcsa^^. ckDSf*L<«^;a:<<hfei5a»%. « 
MtH h U -k U HmfifetlttlOfi*% J; f9 # < 016~18 

c 1 2 x«c2. ~ C2 4 ]iimsaoij>;a: < i 5 

IfcLi : L2 tti!>;a:< tt>3Ta&5> W^^lKDhUi/ 
U-fe'J HM^#J. 

rJMMJtLi : L2li^;^< i:fc3.5 -e*^. W^JSl 
Xtt2 0h'Ji^'J-feU Hffl^tl. 

n*^ 1 m^m<o h u y u t u na^iij. 

[»*«5] Li d^DHA (=C22:8) Tife-S, 

[i»*Jl6] L2 75^*EPA (C20:5) T*5, W^JS 

1 nm. 5 ®v>-rn*^ i h u -t u h-mi^t;, 

I»*JK7] Li *«EPAT*I9. L2 )&SDHAT& 

■5, 1 755 6 ©vi-rn*^ 1 »*js© h u -fe U 

3 ~95a»%©ii:d<Ji 1 Tis 7 oi^rn*^ 1 m^m<D h 
T, MfE»*«i7!>S7©t^-rn*us*ja©hu^yu 

■k'J h*©10'CT©H#:||JtiS(solid fat index) 

[»*^9] 5~80a»%, #(r20~70fi«%©W* 
JS17!;S7©l.irmu»*Jl©hUi^U-feU StX 
95~20a*%. !l#{C80~30Ma% ©It^WJlMliS i:*^ 5. ^5: 
5, SI*«8©:^U>H. 

[it*«iO] Sl^WliJiS*^ 20*0^:^^^X15^:0:*: 
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2 

if*Jl8Xtt9©:/U>H. 

1] *;^;:t)iif^^ti, 

xtt-€-ns©7 7^v'3X wiBflitextt7 7^'->3> 
©xxx;P3^»}i^i|&> Xtt-€-n5©6!fl;$n;t^4>30^ 

:*cm igm i^m -y-^^^-w, iii:ti/'f 

>-y-:77'7-?ft. teife^^L-ffl, XttMCTJfi©J;5 

1 g|*Ji©::^i'> H, 

* L < m0~70, Sfeff * b < tt20~60©H^llMte-&W 
^ (NMR-/i;PXS ; S^g^b-S-f) S:*^, 35'Cfc45 
ViT30*SI, ff*b<tt20*^. Sfe»*L<tt5*ii 
©H#:|gi»-&^^*^-r. W*3S 8 715 1 1 ©Vifn*^ 

1 3 } W^S*©. 5^^8XK-&^S© h n 7 X o 

-;k bht. bha. v-jii)m^n. m\m±.m'^ 
ts, m^m mm 12 ©vi-rn*^ i §»*«© h u ^u-t 

v-x. u-A. 7'rx^'j-A3-x^>> 

30 [0 0 0 1] 
[0 0 0 2] 

[tl5!*©ft^l5] l>cW!|#ffm2 6 5 6 9 9^{Cctn«, 

mmtfi. 2-fi{;:*3ViT!i#ga©c8~ci4iiittK5is 

mnrcmit^t^iSL^m-rmmmin^o c 

i.XttJ;DS»©l|gte|g©Aa!6«J«»l», 77^H>K, 

^mmsb^n&tou< th2^(Dmrji^mm^-u^m 

hm^-^tlX\/^fSil/\ HBR^M>'1>7U«y l-WO 9 0 
/0 4 0 1 2('tt, 1. 3-mz^\,^xmiC» /Cio 

msumm^^t^. mmiz2-mzi=^^xt-^j^mmm 

te^^S (#{rDHA) ^^trhUi^'J-kU Hdt, 



3 

[0 0 0 3] mn<ikmn>yvvh^o 9 4/0 0 0 
«, DHA&tXEPAi£^ty. mm.. 

ring properties)SWLT:fe6"f, -t-Ofc*. 

[0 0 0 4] Bioscience Biotechn. Biocben. 57 (12) 
1993, 2202~2024H©Endo cs**?., U— T^-f ^jfl'vO 

i3>-J^ • y'J 7 (Candida cylindracea) Xtt 

Ui}^i^A(lypozyne)$»^<!:UT^sefflLT, ^^ya-fe 
X{;:J;oTfft)tl-5o *>J8 %(Z)DHAS.m2%©EP A 

«^*5ll?6, 7.7-7 U >^/^tiffl*An5nfc«^i|!«J17. 5 

[0 0 0 5]^oT, ±KiiW:5:SR«, '}>fs.<th2%<r> 
m\C2 ~Ci2x«c2»~c24jii)D6Ktm*-a-t)3nfc 

[0 0 0 6] *H#|fmi51,291 EPAICW 
^^e>(r riSi|g|gjj]&^^S(higherfatty acid residue 

sj t)-&tr h u i^u -k u Hd«5is^$nTv>s. ie!iiRflgit& 

Bg^Stt^;^< tl4<B©^^M^*Wr5ffiailg)»S6t 

LT;£«$nTV5^75t, DHAa)-5-Oj;5;^t)(Di:bT 

e., 20%ctO#<®*t)Sm7ift^j}^>J^fig?a)!iJK^o 

2cto:^^vi^ns2t3®sii7pij5FiafDJiii&ii (lc 

PUFA) ®it^Tiffi*-&t>-SS'bOT?«ftbT;*V>. 
[0 0 0 7] 

[%i«*^^Sibct5t-rsgisi *5!Bj#s». tfc«« 
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X$>i, ZLiD^mt. *fiSBJ©||g!St©Hx*A=^^-fe> 
m (DHA) (Dtl:i^Wi^V^ti«{3<i;;5 : *5!Bj®«r^;5: 
fliJK«. itt!^6<JiS5l^SSOX-f rJ-!J-'^>x>K (E P 
10 A) EPA©iL>K^JC^*-r-5^*{CJ;D. 

nfc^SS^Dj&^f ; *^Bjox7.x;i'3S^flg|»ttJj^>J 

:^ <!: t T, H "J ^gS?p h U U -fe U K 
[0 0 0 8] 

t3©^fiaid£Wb'>;S:<tfc20©^*M^*=&U -en 

mie h 'J u -fe u Kia^i^tt'>^j: < t h2mm% <d l . 

D, *fcWIBhUi^U-feU HmW4il>!&:<i'b2«S 

0. 2 ~12JS:t;/X«20~24fi®^^Jf ^ SWr-5fiSftl 
J: D#< ©16~18ffl©]^^IS-?i£^-rsfiafnllilftll 

^^S-f, fi&fPC2 ~Cl2XttC20~C24flgJKKS*© 

^;^<t'b5a*%«^7i< t-fcLi ms/iuithi ifi 

[0 0 0 9] 

[5!iBo^js®?gs8] Li ©**«3oa 
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5 

3.5 T*-5«^:S3®m*^tlT&^. 

[0 0 10] Sfeffsbv^c2 ~Ci2is?pflia*Kf3;, 

fiiiso Ci 6 ~ ci 8 mammm^mr^mf^ifi% sns 
ntdtWKUfc. c.6~Ci8issiiiii»siii«!0«8a«% 

[0 0 11] U^iaiPlilteKLBD HA iO 

^«a¥Pllii»BSttEPA (C20:5) T*50*«^?IJT* 

^. Li=EPATL2 =DHA©t€r. 
[0 0 12] i!>;^<i:fc5aa%. iif*L<«^J>;fS:<i: 
C2 ~Ci2X«C2o~C2.)!MJ!Sm^S*t^!>;4< i:*>Li 

[0 0 13] *^WOhUi^U-fe'J HB-€-0**:ftSff 

*%BJO-gB«, 0.3 ~95a»%<Dtt*3ll7iM7<Dh 
Ui^U-fe'JH. Ri;99.7~5fiS%®ffll^WIIII5T*^ 
T, 1 75M 7 O h U ^''U -fe 'J HO10t;T©@#:|!g 

ftic(solid fat index) (N:o) J; I9 fe^7S< it) 5 % 
:^^i'^*^Xtti!>;^ < t 5 i-iNi 0 ^^rf 

[0 0 14] ±f3©:/^>Htt, 5~80Sfi%> #1320 5(? 
~70M»%O«*^ 1 75S 7 (7) h U -fe U H, R^95 

~2oa»%. #{c8o~3oa»%G)ffl^6<]|gft5t*^e)Sfi: 
[0 0 15] #K©as©ffi^e«iiiii!6?£ffiffl-r-5;i<i:*s 

Sg|»#W$ (NMR-/'?;VXS ; ^SYb^-f (n.s. tUS 

f) ) ^*-r-5Si^wj!gift^^ffl-r^®*wsb<> 20 
liiiSsieffl-rsojotiDiff^bii. N-wa, 60"ct?5 

[0 0 16] *^BJ(D^^>K{r^bT#^lw^rffl75:a 
ix>'T*it:ty. fin 
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[0 0 17] z.<D^o\zhxn^nif^vyY\t. st: 

{C*ViT0~85, jff*b<m0~70, gt>jf*L<tt20 

~60(DH^|g)!S^^$ (NMR-;^;!-;^}* ; S;tlt:-a- 

[0 0 18] *f!?^®J!II»aii!ECg!tlS$n;f5:il^fc^3ett 

HT, BHA, yi^timiM. ^^bg&ih#tt£Wr^ 

(lliISlC*-:^ViT) 100 ppm *iS5««%OieHrtT 
[0 0 19] *5§BJ©-g|5JJ. -7- 

[0 0 2 0] *^MOJig|»tt, il«j^Ja:hU^5^U-feU 

»^5!/\ Xttl-^®fim#'J^ISftl/liteK(C*fbTfe5 
[0 0 2 1] ifW^(Dmmm I fl'tciSViT, *5gBjOfr 

:}3mmm.hfz. z.(D-)3mz^n\t. MM\z^mz')n 

— t?©#ffiTt U -k a U 5^7. (glycerolys is) 1 5 5 

[0 0 2 2] i^^^M<r>mmfs.mm^mm-^tzib(D^<D 

%(Di3mt^(D^(r)^m\z^-oxwmt^o 
[0 0 2 3] m.m hfzm^t^r^i^(Dmmm x h 

wf iVir) f ='>':f f =:^;»S:< tfe35%ODHA<£* 
fS, fia^^ii-SiJlCj;oT^6nfci|ifili!!y:f-(tuna) 
ifl(Z):t W >7 >' 3 >, 

(BOO) s= i©:tW>tV'7U?fta:'<^ 

f h p 0= ^\zm^^mtn-j>m. 

CCB= **:t|g 

p n f a 7 = B»i5a7'r.<n*K4*>«iirj»-ft'. A*n 
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CN= "^LJft (coconut oil) , 

CNs= ^Uift;^x7U>;^7^v3 
>, 

nPOm= m^^wi-^nrcn- Am^m 

df (po) f= i^scij-sjsnfc/t-Affl^u 

HS 1 =A-FX hy^7=^^t®^b$nfc/1-A»<i: 

3 y, 

SF= bvyij^fi. 

in= :5i7.r-)V^^^nit, 
[00 24] 

II 



8 



mi a flBI:eiiftiEli)!(«9 («t») 



udomonas cepacia) U/1-1fOl¥ffiTl;:37'CC*ViTS 

JS$-&^C:tfCj;oT, C20:5Ry^C22:6{Cg^fc*i^ffl 

/fi*) UA-— tf©«ttjaiica':?viTia*% 

48l^^m. 100t:*Tlinl^-r5^t{rJ:-DTSlS?£± 
•tU HtiiiloigjlS^ (FFA) $->U;«j±tc®«$i± 

fflsK) i U ('jyAn;v • ^x^-f (RMzoiu 
cor BieheD ^mmhXXXT-JV^^hX. Hlgl't 

[0 0 2 5] 
[HI] 





C14:0 


C16:0 


C16:l 


C16:u 


C18:0 


C18:l 


C18:2 


C18:3 


CIS: 4 






8.3 


19.6 


11.9 


6.5 


3.4 


12.4 


1.3 


1.5 


2.5 






0.3 


4.3 


6.7 


3.8 


1.5 


16.9 


1.8 


1.7 


3.5 






ao 


3.3 


0.0 


0.0 


36.0 


0.0 


0.0 


0.0 


0.0 




-t,?*+12%®® 


0.3 


4.2 


5.9 


3.3 


5.6 


14.9 


1.6 


1.5 


3.1 






C20:0 


C20:l 


C20:5 


C20:u 


C22:0 


C22:l 


C22:5 


C22:5 


C20:u 


C24:0 




0.8 


0.3 


14.5 


3.6 


0.0 


0.3 


2.5 


6.5 


1.3 


0.0 




LO 


2.8 


28.1 


6.8 


0.0 


0.0 


5.6 


13.6 


1.9 


0.0 


aCHEARj*) 


8.9 


0.0 


0.O 


0.0 


49.2 


0.0 


0.0 


0.0 


0.0 


2.6 


--tjft+iz^©® 


1.9 


2.5 


24.7 


6.0 


5.9 


0.0 


4.9 


12.0 


1.7 


0.3 



[0 0 2 6] m. 



X> Holnan R. T. ^<D "Progress in the chemistry of 

fats and other lipids" ||3#, 1995^, (rlB^^n 

h>^mmhx. -7ox:x(Dmmmm^m'S:n^x. m 
^, f^2mz^'riBifSi^mr^y±m<D^u-( yyyi^ 

^•✓av r=wf ^v+> ,-<n-7^/7^^a V 



[0 0 2 7] mm\Zi:?>XX7-)l^m<Drz.lt(D-kX(DfSi 

mWffytXyxmmXytz. yi-m-tv^yyyi;yBy\z 

*fLT400 ppm (Drnmitn (BHT) ^WMhtz> 

[0 0 2 8] yi-m^v^yyy^yay^^'oii^o^^ 
m^v^yyyifyBy\zmiih. m^hit, mm^t 
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xx'rjv^^orztbiz. 1, a-^stt'j/i— tf ^^xxy^jv^mhu^htz. mmz^K)xxy')v^^ 

7>^>> h-eii^!^^SoT*©^ikS:i»vife*. K^ss ii«)©T*-3fc. iiossfccko, mm 

[0 0 2 9] ■y->y;P&7;i/5:f;^7A^£jiL.TtiJf i^? -fe'J H^;^T±TL1 Rt;/XttL2 tig-&LfcC2 ~C 
U FFA, ^/RlXi^yU-feU HSI^SUfc. 'J/"?- 122Str^/XttC20~C24O*SW-S-r-5C:t*«^tlT* 

^I^^"-) {C<fcD0?^|g[&t;FAME5i-«f<&fToifco [0 0 3 2] H 2 ©:)&Sli^J-«f6<J;^r*T*-5. 

[0 0 3 0] 2-r)ro:5rft^<^fflLT> ^!>:^<i:fe5%a) ^IS^aSrWr^ 2gB(7)-y->yjl' (A*> H aRl^A^ K 

C2 ~C12&t//XiiC20~C24*^Ll St;/X«L2 b) Sr^-f:t>HPLC (Silver-ion HPLOS^fflLT 

SWr^hUi'U'fe'J H4i-?-±t;:*JtiTiK^LfcJ:a:* EliRLfc, n>H(baDd)Atti|!?j6~9©^ia?n*^rbT 

SE^SUrc. ^ 1 0:^Sttfhg^£^*, hUi^U-fe'JH^^ n>HBtt9~180/Ffig|P=£*UTV»^Co 20© 

^. ^j-efw;&^^£^tj^2 0;&fe«, iHich'ji^u-ir'j m^n-otz, z.n^(D¥ KUE^m-^^. wm^^u^f 
K^)-i^±TLi Rr;/xHL2 tm^-^ix^m'hw.z'D 20 vj^^^m\^xmmw.^wcn\^tz, :L<r>mkmmw-^ 

[0 0 3 1] i^fffWyni/^A^^^fflLT. h'J^U-fe Ui^U-feU H^)-T±TL1 &i;/XttL2 tig-^tfcC 
U H5>^tfio|iKg§(D9>^Afb$n^c^)-^{CS^ViT 2 ~C12SOt/x«C20~C24rog/h»<£tf#-r^;ii: 

K*fc^th#U;fco z.(D-:fuif3K\t. A-AfflXx7 d^nltlt?*^. fcit*2r?®^J-«T3n;fcA*>h*J;l?#<© 

FAME(7)^^^|gfflL. H-g$nfc^^ic©ya7 7 [0 0 3 3] XXx;i/32iftOSIKfmTO:/P> HCt3 

)\'bM'&^nfz^%^(ri-:fuy y ^ yX'^^kmr^z.h i^^TfTofc : 
{CJ;oT« 5"xy^Lfc (^3«^£:#figro^<!:) , ^O* 

75/25 wf {.V-f) f /hUr^^'UXtributyrln) 
75/25 wf {Vir) f /h'J;tJ7''J>(tricaprin) 
75/25 wf {V-f) f/ (BOO) s 
75/25 wf (.V-r") f/fhPO (=itg^W . 
[0 0 34] hUT/g^UX hU*yU>. (BOO) 5K2 ti^^L/fcC2 ~C12&iyt/X«C20~C24OW-« 

[0 0 3 5] ±KB©;^fe(Ct»!oT*l^&fTofc, ^]^« T±TL1 S.i;/XttL2 tig^LfcC2 ~C12Ri;/ 
96ll#M^(r±i6;t. :/l/>H<i:XXx)l/3^^:/l^>h'(7) X«C20~C24O^ff»Oig*S^9SlC*-r. 
^5g|gC<i:FAME*ft3£Lfc. FAME43-«f©i^«^£m [0 0 3 7] %Wm\\ 

4^t*f. i^5jlft4^«tC)ig«?£^5^{C^-r. XXx;P5^g|©^»«OTO:^U>HfCt3ViTffofc: 
[0 0 3 6] h'Ji^'J-tU H5)-T±TL1 Rt;/X«L$«40 

A: 75/25 wf iV^) f/hU:^5^U> 
B: 75/25 wf (^;/-?-) f/h'J*yU> 
C: 75/25 wf (^^'tJ') f/ (BOO) s 
D: 75/25 wf {Vjr) f/fhPO {VcMM) . 

[0 0 3 8] hu>^5^ux h'j*:/u>> (BOO) Y^w^x^fz. mmt^mmOiZkAfz. hu:/5^u 

s, Rr/f hPOttSIM«!iJI ItllC-rS-S (l|2g<£ X hU;^7''JX RtX (BOO) % (I>K^sU^«^<D'^ 

[0 0 3 9] mmmiuzmmbtz:^m\z^^rmm^ff ^r. si£:ji-&t)©-ia5&7jP5:>-*5A<£^fflLTB 
'j/t— tf^aaciitc. ::o5/:J-^w>77i^-> of^iiLT, ffa, ^yRt;>'i^'j-fe'J h. Rzmit 
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itmrlk^^^^^ (bliDi smell) ^^■r?>/'^-M.fbtl-( 

[0 0 4 0] n:^MtM.<D^\^^zz)\,^XD->-/)V^y> 
[0 04 1] 

C B A D 
C B A D 
C A B D 
B C A D 

«t>aviMWc > m^m^^sm. 

[0 0 4 2] ^T®/1^JW. D*^6©±fS!Kl*^«S-C 
^(Dm\i^ti^^hli^f)^z^»-V$>^t\,^o^ 

C) \t±Ximm (D) J:D'&a»T*t3fc. 
[0 0 4 3] h U i'U -fe 'J H5>^±TL1 RrX/XttL 
2 t^^L:fcC2 ~C12Rt;/X«C20~C24©thgM 
(D^^^m2. 13. Rt;i4^fC^-r. hUi'U-feU F^i- 
^±TL1 &r;/XttL2 tig^LfcC2 ~C12RtX/ 
XttC20~ C 24(D^^<Di(SM^m5mz^-r, 

[0 0 44] mmmiy 

M.fiimmisir<Di}mzw^xmmvrc. 

[0 0 4 5] 1. yi-m<Dit^ff]jsa7ii^m 
Ratnayake ^ (Pat Sci. Tech. 90 10 1988 11381 M) 

[0 0 4 6] 47g(D*i!fb:*U"i?A^l^>y 260 ml® 
X^y-)V (96%) , ml ©ffii-f :t>*COji^!il 

yi-m (200 g) &^^#BBmTmWMSS$-a: 

R^'\:^-t}->Tjft{±SL>t (100nilx3lll) . *ttH2:l M 
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